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Abstract 


American children continue to be less physically active than they were a decade ago. Web-based programs (e-Learn- 
ing), requiring minimal teacher training and expertise, could contribute to improvements in children’s health- 
related knowledge, attitudes and behaviors. The purpose of this study was to evaluate the impact of the e-Learning 
module Elealthy Hearts 4 Kids (HH ) on the physical activity knowledge, attitudes and behaviors of 233 fifth grade 
children. A 2x3 repeated measures design was employed and significant changes in knowledge and attitude were 
found upon completion of the module and also six weeks after the post-test was completed. Results of this study 
suggest HH could be an effective component of a coordinated school health program (CSHP). 


INTRODUCTION 

Heart disease is the nation’s leading 
killer, accounting for more than 30% of all 
deaths nationwide. The contribution of 
unhealthy behaviors such as physical inac- 
tivity, tobacco use and poor nutrition to the 
incidence of heart disease is well docu- 
mented and evidence indicates that habits 
established during childhood continue into 
adulthood.' Recommendations for improv- 
ing children’s health behaviors include 
school health education.^ 

Evidence suggests that a majority of 
elementary school children do not receive 
health instruction during school. Teachers 
are less likely to include content in class- 
room curricula if states do not require 
testing in that particular subject, and data 
reveal that only 15.7% of states require stu- 
dents be tested on health education topics.’ 
Many barriers exist for teachers inclusion 
of health instruction, such as time, a lack 
of resources and insufficient or no health 
training.’’^ 


Limited research exists regarding the 
specific implementation of health instruc- 
tion in elementary school classrooms. What 
evidence is available suggests that health 
instruction is not included in classroom 
curricula.’ Although eighty percent of states 
require health instruction in elementary 
schools, only 3.8% of health instruction at 
elementary schools nationwide is taught by 
health education specialists, while the larg- 
est proportion is taught by classroom teach- 
ers.’ Furthermore, only thirteen states re- 
quire health education training for multiple 
subject pre-service teachers. 

There are many potential reasons for the 
failure of schools and classroom teachers to 
offer health instruction. In an effort to cir- 
cumvent failure, it is possible to identify 
viable alternative methods for delivering 
health instruction. One option has been for 
school nurses and undergraduate nursing 
students to provide health instruction.*’ The 
CDC recommends that health instruction 
come from “teachers who have been trained 


to teach the subject.”’ Although school 
nurses are well trained in health content, 
they are not typically trained in pedagogy. 
The effectiveness of school nurses teaching 
health is one area in need of study. 

Another evolving approach is to deliver 
health instruction using video, computer 
and Internet technologies. Health instruc- 
tional videos that supplement existing 
health curricula with primary grade chil- 
dren have been significantly correlated with 
improved cognitive achievement and stu- 
dent interest towards health.’ Videos are 
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Static in design and cannot evolve along 
with content and methods as a live teacher 
might. Internet and computer-delivered 
instructional programs have also been de- 
veloped for use with children*"'” and 
adults." Internet-delivered programs have 
the advantage of evolving quickly and de- 
livering up-to-date information. 

Internet-delivered instruction, or 
eLearning, is a viable means of providing 
instruction to children in schools.'” The e- 
Learning module Healthy Hearts 4 Kids 
(HH) is one such program designed for 
children to use during school. HH presents 
units on cardiovascular function, physical 
activity, nutrition and tobacco. Fifth and 
sixth grade classroom teachers implement 
HH by taking their students to a computer 
lab for up to 50 minutes twice a week. While 
online, students are presented information, 
take quizzes, complete writing activities re- 
inforcing the content, and report their 
physical activity and nutrition habits. After 
an initial introductory week working with 
HH, students complete activities on each of 
the content topics. Information presented 
includes benefits, recommended amounts 
and suggestions for how to participate in 
physical activity. Students are also offered 
feedback based on how much physical 
activity they engage in, and alternative 
physical activities are suggested. Informa- 
tion is presented through graphics and ani- 
mations, and the children’s responses on the 
Web site often determine which informa- 
tion and experiences are provided. 

To determine the feasibility of imple- 
menting HH, Elliott'” piloted and con- 
ducted a formative evaluation in two 
Virginia fifth grade classrooms and found 
that HH was technically functional, and 
that teachers and students could use it in 
elementary schools. Although a significant 
amount of funding has been directed 
towards placing computers and the Internet 
in schools, this is the first study designed 
to assess a Web-based instructional unit’s 
impact on fifth grade students’ health- 
related knowledge, attitudes and behaviors. 
The purpose of this study was to determine 
1) Healthy Hearts effects on the physical 


activity knowledge, attitudes and self-re- 
ported behavior of fifth grade children, and 
2) whether any changes in knowledge, atti- 
tudes or behavior were retained six weeks 
after the completion of HH. 

METHOD 

Participants 

Teachers from schools throughout West 
Virginia were contacted through mailings 
and phone calls to recruit study partici- 
pants. Participants in this study included 
233 fifth grade boys (n=103) and girls 
(n=130) from eight public schools in five 
West Virginia counties. Children were pre- 
dominantly Caucasian from low- to mod- 
erate-income families. According to teach- 
ers, approximately 67% of children were 
eligible for free and/or reduced school 
lunch. Consent forms were sent to 260 chil- 
dren with a 90% return rate. Teachers were 
given two dates to choose from for starting 
HH, with those beginning in March as- 
signed to Group 1 and those starting in 
April designated as Group 2. Teachers had 
the choice of dates to better allow them to 
fit HH into their yearly schedule. The Vir- 
ginia Tech IRB approved study procedures. 

Procedures 

Paper-based questionnaires and a test 
script were mailed to teachers, who admin- 
istered the Baseline and follow-up tests to 
their students while at school during class 
time. All children were provided by the 
teachers with Healthy Hearts IDs that were 
randomly created when teachers registered 
their students to use Healthy Hearts. Chil- 
dren wrote their HH ID number on the first 
page of the questionnaire. Children were 
provided up to fifty-five minutes of class 
time to complete each test. A crossover 
design was employed for this study. All 
participating children completed the 
Baseline questionnaire in March before 
Group 1 began using HH. At the end of 
March, teachers administered Test 2 fol- 
lowed by Group 2 using HH. Test 3 was 
administered during the first week of May 
after Group 2 had completed HH. Class- 
room teachers mailed the tests back to the 
researchers in addressed, postage-paid 


envelopes that were provided to them. 
Instrument 

Six physical activity items were devel- 
oped from HH objectives to assess knowl- 
edge of the benefits of physical activity, rec- 
ommended amounts of physical activity, 
and identifying light, moderate and vigor- 
ous activities.'^’" Items were in a forced 
choice format with four answer options. A 
panel consisting of physical education, 
physical activity, health education and pe- 
diatric specialists reviewed the test items to 
determine content validity, and the test in- 
strument was piloted with 2 1 children from 
a single 5th grade class in rural Virginia (oc 
= 0.40). On the Baseline and Test 2 instru- 
ment, the six physical activity knowledge 
items were randomly assigned to one of two 
forms to keep the test instrument relatively 
short, and to reduce the chances of students 
learning from the test. Because each of the 
six physical activity knowledge items mea- 
sured one of five HH knowledge objectives, 
scores are considered a general measure of 
knowledge of HH physical activity objec- 
tives. Ghildren randomly completed one of 
the two forms at Baseline and were given a 
test with the second set of knowledge ques- 
tions at Test 2. All six knowledge items were 
included at Test 3 so that all children would 
answer each knowledge item twice. The sum 
of correct answers represents general 
knowledge of the physical activity objectives 
addressed in HH. 

The three attitude items used in this 
study were adapted from the Sport, Play and 
Active Recreation for Kids (SPARK) 
project.'^’'” Attitudes are often measured by 
likelihood of action, also known as behav- 
ioral intention, because attitudes cannot be 
directly measured.'” Each question asked 
students to indicate their intention to be 
physically active from “definitely will” to 
“definitely will not” on a five point Likert- 
type scale. Interitem reliability (Cronbach’s 
oc) of the three attitude items when the in- 
strument was piloted with 2 1 children from 
Virginia was 0.77. 

Weekly energy expenditure from physi- 
cal activity was measured using the weekly 
activity checklist (WAC).'^ The WAG is a 
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twenty-item checklist used to identify ac- 
tivities engaged in for at least 15 minutes 
on each of the past 7 days. The WAC was 
validated with Caltrac accelerometers and 
is reliable for estimating changes in physi- 
cal activity of children, although not as an 
absolute measure of energy expenditure.'^ 
Self-report of intensity was disregarded in 
this study based on the recommendations 
of the instrument developers.'^ The list of 
activities on the WAC was modified to in- 
clude more likely “lifestyle” activities for 
children in West Virginia. For example, 
“boogie boarding” was replaced with “out- 
door play: climbing trees, skiing and hik- 
ing.” The activities listed were grouped ac- 
cording to metabolic value (MET), 
beginning with low (scored 3 METS), mod- 
erate (scored 5 METS) and vigorous (scored 
9 METS) physical activity. Student WAC 
scores were calculated by multiplying the 
frequencies of each activity by the appro- 
priate MET value. The estimate of weekly 
energy expenditure in METS was used to 
measure changes from Baseline to Test 2 and 
Test 3. Test-retest reliability was significant 
<0.001 (r = 0.414). The final instrument 
included an additional 24 knowledge, atti- 
tude and behavior items pertaining to nu- 
trition and tobacco that were not analyzed 
in this study. 

Statistical Analysis 
Data were analyzed in 2x3 repeated mea- 
sures AN OVA to determine HEI effects on 


physical activity knowledge, attitudes and 
behavior with Group (Group 1 and Group 
2) and Time (Baseline, Test 2, Test 3) as fixed 
factors, and knowledge, attitude and behav- 
ior as dependent variables. Retention was 
determined using Group 1 scores for those 
variables that resulted in significant differ- 
ences from Baseline to Test 2. All tests of 
significance were run at the .05 level using 
SPSS 8.0 for Windows. 

Knowledge scores were calculated as a 
sum of the number of correct answers and 
indicate general knowledge of the HH 
physical activity objectives. Baseline and 
Test 2 scores ranged from 0 to 3 because 
knowledge items were divided between two 
forms. Because all six knowledge items were 
included on the final questionnaire. Test 2 
knowledge scores were divided by two re- 
sulting in a range of 0-3. This allowed for 
comparison of Baseline and Test 2 scores. 
Higher scores indicated more questions 
answered correctly. 

To measure attitude, a five point Likert- 
type scale was scored 1 to 5 points for each 
item with 1 point for “I definitely will not” 
and 5 points for “I definitely will” and a to- 
tal attitude score was calculated by adding 
the scores for all three attitude items. Scores 
ranged from three to fifteen points with 
higher scores indicating greater intention to 
be physically active. 

Weekly energy expenditure from physi- 
cal activity was calculated by multiplying 


frequency of participation in a given activ- 
ity by the appropriate MET value as re- 
ported on the WAC.'* Scores ranged from 0 
to 110 with higher scores indicating more 
weekly energy expenditure from physical 
activity. Results were calculated and are re- 
ported separately for knowledge, attitude 
and behavior. 

PRINCIPAL FINDINGS 

Knowledge 

Test-retest reliability calculated from 
Group 2 Baseline and Test 2 scores (r = 0.38) 
was significant (p<.001). A t-test revealed 
no significant difference between Group 1 
(mean = 0.91, sd = 0.811) and Group 2 
(mean = 0.78, sd = 0.709) pretest perfor- 
mance (df = 231, p = 0.238), suggesting 
groups were similar. Table 1 displays mean 
scores and standard deviations for students 
by group. Repeated measures AN OVA be- 
tween subjects’ main effects (Group 1 and 
Group 2) revealed no statistical difference 
(F(l, 197) = 2.785, p = .097), suggesting 
both groups performed similarly when 
scores at Baseline, Test 2 and Test 3 are con- 
sidered. Tests of within subjects’ effects re- 
vealed significant effects on physical activ- 
ity curriculum knowledge (F(l, 
197)=780.374,p<.001). Significant interac- 
tion of group and test suggest groups per- 
formed differently at each test interval 
(F(1.95, 26.523)=26.523, p<.001). 

Follow-up repeated measures ANOVA 


Table 1 . Knowledge, Attitude and Behavior Descriptive Statistics by Group and Test 



N 

Baseline 

Mean 

SD 

Mean 

Test 2 

SD 

Tests 

Mean 

SD 

Knowledge 

Group 1 

108 

0.91 

0.80 

1.32 

0.97 

1.14 

0.66 

Group 2 

91 

0.78 

0.73 

0.68 

0.79 

1.53 

0.69 

Attitude 

Group 1 

107 

12.01 

1.89 

12.40 

1.92 

12.24 

1.89 

Group 2 

88 

12.01 

1.99 

12.19 

1.87 

12.51 

1.73 

Behavior 

Group 1 

90 

100.87 

83.81 

123.53 

88.40 

147.54 

108.66 

Group 2 

82 

1 12.21 

94.78 

142.71 

122.25 

124.40 

98.92 


Note. Only data collected from students who answered each question at Baseline, Test 2 and Test 3 are included. 
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Figure 1 . Mean Knowledge Scores by 
Group at Baseline, Test 2, and Test 3 
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for Group 1 and Group 2 confirmed HH 
effects on students’ knowledge. Children 
who received the program between Baseline 
and Test 2 (Group 1) had significant im- 
provements in knowledge (p <.00 1) during 
this interval. Group 2 students’ knowledge 
at Test 2 was statistically similar to Baseline 
measures, and can be considered a control 
group from Baseline to Test 2. No signifi- 
cant changes for Group 2 or significant 
changes for Group 1 between Baseline and 
Test 2 indicate HH contributed to improve- 


ments in knowledge. Group 1 was the only 
group tested for knowledge retention in this 
study. Significant differences between Test 
2 and Test 3 (p < .05) indicate some loss of 
knowledge, but Test 3 scores remained sig- 
nificantly higher than Baseline for Group 1 
(p=.008), revealing retention of physical 
activity knowledge for children in Group 1. 
Follow-up repeated measures ANOVA for 
Group 2 revealed significant differences 
between Baseline and Test 3 (p <.001 ), and 
Test 2 and Test 3 (p <.001); however, no 


significant differences were found between 
Baseline and Test 2 knowledge. Significant 
changes in knowledge for both groups im- 
mediately following the program indicate 
positive effects of HH on knowledge. 

Attitude 

Interitem reliability of the three attitude 
items calculated using Cronbach’s alpha 
(n=199) was 0.72. Mean attitude scores by 
group are displayed in Figure 2. Between 
groups, main effects were not statistically 
significant (F(l, 193) = .009, p = .923). 
Within subjects’ repeated measures ANOVA 
for both groups at all three tests revealed 
significant changes by test (F(2, 386) = 
3.524, p = .030). Both groups’ intentions to 
be physically active increased from Baseline 
to Test 3. Since there was no significant in- 
teraction (F(2,386) = 1.35, p = .260), the 
increase in attitude may not be directly at- 
tributed to HH because both groups’ atti- 
tudes improved regardless of when they 
used HH. Pairwise comparisons in follow- 
up repeated measures analyses for Group 1 
and Group 2 revealed significant changes 
in attitude for Group 1 from Baseline to Test 
2 (p = .042) and no significant changes in 
Group 2 during this interval (p = .405). 
These results suggest HH had significant 
effects on Group 1 attitude when consider- 
ing Group 2 as a control. Group 2 attitude 
scores at Test 3 were significantly higher 
than Baseline (p = 0.028), although not sig- 
nificantly higher than Test 2 (p = 0.229). 
Attributing attitude changes to HH, there- 
fore, must made with caution. Group 1 
scores decreased slightly from Test 2 to Test 
3, but were not significantly different (p = 
0.413), suggesting attitude gains were re- 
tained; however, no significant differences 
in attitude from Baseline to Test 3 (p = 
0.204) indicate no retention of effects. 

Behavior 

Mean self-reported behavior scores are 
displayed in Table 1 and plotted by group 
in Figure 3. Tests of between subjects’ 
effects revealed no significant difference 
between groups for main effects (F(l, 170) 
= .043, p = .836). Within subjects’ analysis 
revealed significant main effects for test 
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Figure 3. Weekly Energy Expenditure by 
Group at Baseline, Test 2, and Test 3 
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(F(2, 340) = 7.524, p = .001), as well as sig- 
nificant interaction (F(2, 340) = 3.617, p = 
.028). Results suggest significant changes in 
self-reported behavior for both groups from 
Baseline to Test 3. The significant interac- 
tion indicated that group behavior changed 
at different test intervals. Follow-up to re- 
peated measures ANOVA was conducted to 
determine at what test interval significant 
changes resulted. 

Group 1 self-reported behavior showed 
significant changes from Baseline to Test 2 
(p = .024) and again from Test 2 to Test 3 
(p = .0 1 1 ) in a paired comparison. Children 
in Group 1 were more active at Test 2 than 
Baseline and again at Test 3. Group 2 physi- 
cal activity also improved significantly from 
Baseline to Test 2 (p=.025), suggesting im- 
provements in behavior cannot be attrib- 
uted to HH. Paired behavior analysis for 
Group 2 revealed significant changes from 
Baseline to Test 2 (p = .025). There were no 
significant changes in self-reported behav- 
ior for Group 2 from Baseline to Test 3 (p = 
.332), or from Test 2 to Test 3 (p = .214), 
although behavior scores were lower. An 
increase in both groups’ physical activity 
from Baseline to Test 2 suggests HH may 
not have impacted physical activity behav- 
ior. Overall, results imply HH led to signifi- 
cant improvements in fifth grade children’s 
physical activity knowledge, potential ef- 
fects on attitude, and no impact on behav- 
ior. Although there was a drop in scores 
from Group 1 at Test 3, significant knowl- 
edge and attitude gains were retained. 

DISCUSSION 

The purpose of this study was to mea- 
sure the Web-delivered program Healthy 
Hearts’s (HH) effects on fifth grade children’s 
physical activity knowledge, attitudes and 
self-reported behavior. This study was a 
summative program evaluation imple- 
mented as a follow-up to the formative evalu- 
ation and subsequent redesign of HH.“ The 
most important findings of this study were 
that the program led to improved physical 
activity knowledge and attitudes toward 
physical activity participation in study par- 
ticipants. Results of this study suggest that 


Internet-delivered eLearning programs 
could be a viable alternative to traditional 
classroom instruction. 

Results revealed that HH led to signifi- 
cant improvements in physical activity 
knowledge for children in Group 1 and 
Group 2 immediately following completion 
of HH. When considering the overall im- 
provements in physical activity knowledge, 
evidence revealed that HH effectively im- 
proved participating children’s knowledge 
of the benefits, barriers and recommended 
amounts of physical activity. Limited re- 
search shows that knowledge of the benefits 
and recommended amounts of physical ac- 
tivity contributes to improved behaviors. 

It is generally recognized, however, that 
improved knowledge is not sufficient for 
improving health behaviors. 

In a review of correlates and determi- 
nants of physical activity, Sallis, Prochaska 
and Taylor reported that physical activity 
intention consistently predicted behavior.^ 
In this study, baseline attitude scores were 
similar when comparing Group 1 and 
Group 2, suggesting that Group 2 was an 
appropriate control and that HH contrib- 
uted to improved physical activity intention 
in Group 1. Results between groups during 
the second half of this study suggest cau- 
tion in attributing changes in attitude to 


HH is warranted. 

Results of repeated measures ANOVA 
also revealed there were no significant dif- 
ferences in attitude between groups regard- 
less of when the program was admin- 
istered, but follow-up analyses revealed 
significant changes for Group 1 from Base- 
line to Test 2. In a review of correlates of 
physical activity, Sallis et. al. reported that 
attitude towards physical activity consis- 
tently correlated with behavior.^’ 

An encouraging result of this study was 
a significant correlation between attitude 
and behavior. Evidence suggests a consis- 
tent positive relationship between physical 
activity attitude and behavior.^^’^^ HH did 
lead to potential improvements in physical 
activity attitude — an encouraging result 
considering the relatively small amount of 
time children spent with health instruction 
and the fact that self-reported behavior 
changes could not be attributed to HH. 
Improved intention to be physically active 
does suggest potential for behavior change. 

Although children significantly in- 
creased self-reported behavior during this 
study, the changes could not be attributed 
to HH. These results are consistent with 
other research, demonstrating the many 
variables related to physical activity behav- 
ior. Research on correlates and determinants 
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of physical activity in children suggest that 
gender, parental influence, age, perceived 
barriers, opportunities and perceived skill 
are all related to children’s participation in 
outside of school physical activityd^’“ Other 
correlates include access to physical activ- 
ity facilities, television viewing and com- 
puter gaming. One potential for the 
increase in activity seen in both groups in 
this study could be that weather may have 
permitted greater opportunity for activity 
later in the year than when Baseline tests 
were conducted. 

Successful school-based behavior change 
programs have taken multi-pronged 
approaches by addressing multiple correlates 
of behavior. The Child and Adolescent Trial 
for Cardiovascular Health (CATCH) resulted 
in significant improvements in fitness and 
physical activity during physical education 
through teacher training, curriculum and 
support to improve physical education and 
physical activity.^® Planet Health and Path- 
ways, two other programs that led to im- 
proved health behaviors, incorporated class- 
room and physical education teacher 
training and materials and targeted changes 
to the school and home environment.^"’^* 

The multitude of variables contributing 
to the health decisions of children led to the 
development of coordinated school health 
programs (CSHP), a multi-level approach 
targeting children’s health behaviors. A 
CSHP coordinates efforts of classroom 
teachers, physical educators and after- 
school activity programs along with the 
school and community variables to improve 
children’s health. Such programs are com- 
plicated to implement, in large part due to 
difficulties coordinating efforts of all par- 
ties involved. Such programs require finan- 
cial resources to train personnel, coordinate 
committees and implement the program. It 
is difficult enough training and encourag- 
ing elementary school teachers to teach 
health, let alone coordinating their efforts 
along with others in a CSHP. 

Evidence suggesting that children do not 
receive health instruction during school 
supports the search for alternative means 
of providing health instruction to children. 


Health instruction, such as HH, delivered 
via the Internet rather than through tradi- 
tional teacher-directed methodologies cir- 
cumvent the difficulties of providing 
materials and resources and training edu- 
cators to provide health instruction. 
Internet delivery allows for interactive and 
interdisciplinary instruction regardless of 
teacher content knowledge and pedagogy. 
In traditional curricula, teachers are able to 
individualize instruction when teaching fa- 
miliar content; however, the extent of mul- 
tiple subject teachers’ health content knowl- 
edge is questionable. Well-designed 
Internet-delivered programs can individu- 
alize instruction regardless of teacher con- 
tent knowledge. 

The availability of computers and the 
extent of teacher technology training has 
historically been a liability to using 
eLearning programs. Recent evidence sug- 
gests that teachers are trained to use com- 
puters to teach. A third of teachers reported 
feeling well or very well prepared to use 
computers in the classroom, and a major- 
ity (53%) of teachers reported feeling at 
least somewhat prepared to teach with tech- 
nology."^ Furthermore, 56% of teachers re- 
ported using a computer for classroom 
instruction."" Such data suggest it might 
be more realistic for teachers to use tech- 
nology to deliver health instruction than 
to teach health by traditional textbook and 
classroom activities and methods. 

Recent data also reveal that the availabil- 
ity of computers connected to the Internet 
in schools is not as great a concern today 
as it was just 10 years ago. As of 2002, 92% 
of public schools had instructional rooms 
with Internet access, and 94% of these 
schools with Internet access had broadband 
connections."" The ratio of computers con- 
nected to the Internet to students has also 
improved from 12:1 in 2000 to 4.8:1 in 
2002."" Student access to the Internet at 
schools is quickly becoming a reality rather 
than liability, supporting Elliott’s findings 
that the Internet can be used to deliver 
health instruction.'" 

Results of this study suggest that health 
instruction, one component of a CSHP, may 


be delivered via the Internet regardless of 
teacher training; however, certain limita- 
tions must be considered. First of all, there 
may be some concern with the physical 
activity behavior self-reported by children. 
The test-retest correlation of 0.42, 
although low, is consistent with published 
research using self-report measures of 
physical activity.'"’"'* Accurately measuring 
physical activity has been the subject of 
many reviews, and self-report, although 
not perfect, is an acceptable means of esti- 
mating activity.'®’"'* 

A second limitation is that children par- 
ticipating in this study were all in classes 
whose teachers had volunteered to imple- 
ment HH. This suggests that the results of 
this study might not be representative of 5"' 
grade children throughout West Virginia. 
Similarly, access to adequate computer and 
Internet technology was necessary to par- 
ticipate in this study. Some teachers at 
schools that were contacted could not par- 
ticipate because they did not have comput- 
ers or an Internet connection capable of 
using HH. This further suggests the par- 
ticipants in this study might not accurately 
represent all West Virginia fifth grade chil- 
dren. National efforts to “bridge the digi- 
tal divide,” or to make sure children in 
schools have access to computers and the 
Internet regardless of ethnic and socioeco- 
nomic background, have improved the dis- 
parity between computer technology in 
schools."" Such efforts could provide more 
children with access to the Internet and 
lead to a more representative sample in 
future studies. 

A final limitation is that classroom cur- 
ricula other than HH could not be con- 
trolled. In a survey completed by teachers, 
HH was the only health instruction imple- 
mented in some classrooms while HH was 
supplemented by other health programs in 
other classes. It is important to further ex- 
plore the amount of time allocated to health 
instruction other than HH, as well as any 
overlap of instructional objectives. Regard- 
less of these limitations, this study revealed 
encouraging results for HH and delivering 
health instruction using the Internet. 
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CONCLUSIONS 

Classroom teachers are expected to teach 
health, but all too often do not have the 
training, resources, time or incentives to 
teach health in their curriculum. Although 
teacher training and support might argu- 
ably be the best approach to improving 
health education in schools, the high costs 
typically required to implement in-service 
training reveals a need to identify viable 
alternative or supplementary methods of 
offering health instruction to children.^ 
The results of this study reveal that the 
Internet may be one alternative to provid- 
ing more, and perhaps even better, health 
instruction to children in elementary 
schools. Children who completed Healthy 
Hearts 4 Kids had improved knowledge and 
attitudes towards physical activity. Many 
would argue, however, that eLearning can 
never replace active class participation and 
interaction with a knowledgeable and en- 
thusiastic teacher. Healthy Hearts is not 
being suggested as a replacement or alter- 
native to this type of teaching. If, however, 
children are receiving no health instruction 
or instruction that is passive and devoid of 
both teacher enthusiasm and interaction 
with students, then one can argue that a 
module like Healthy Hearts is a superior 
way to deliver this vitally important instruc- 
tion to children. This study suggests that the 
development, review and study of health 
eLearning programs is warranted as a vi- 
able alternative for those elementary school 
classroom teachers who are either unpre- 
pared or have no time to teach important 
health concepts to their children. 

REFERENCES 

1. U.S. Department of Health and Human 
Services (USDHHS). The Surgeon General’s call 
to action to prevent and decrease overweight and 
obesity. Rockville, MD: U.S. Department of 
Health and Human Services, Public Health Ser- 
vice, Office of the Surgeon General; 2001. 

2. Kann L, Brener ND, Allensworth DD. 
Health Education: Results from the School 
Health Policies and Programs Study 2000. J Sch 
Health. 2001; 71 (7): 266-278. 

3. Thackeray R, Neiger BL, Bartle H, Hill SC, 


Barnes MD. Elementary school teachers’ per- 
spectives on health instruction: implications for 
health education. American Journal of Health 
Education. 2002; 33 (2): 83-85. 

4. Jones SE, Brener ND, McManus T. The 
relationship between staff development and 
health instruction in schools in the United 
States. American Journal of Health Education. 
2004; 35 (1):2-10. 

5. Patterson S, Cinelli B. Health instruction 
responsibilities for elementary classroom teach- 
ers in Pennsylvania. / Sch Health. 1996; 66 (1): 
13-17. 

6. Drott PM. Utilizing undergraduate nurs- 
ing students to provide health education in el- 
ementary schools. 7 Sch Health. 2001; 71 (5): 
201-203. 

7. Wilson DM, Franks ME, Hunt BP. Effects 
of a video supplement on knowledge gains of 
early elementary school health education stu- 
dents. Journal of the International Council for 
Health. 1997; 33 (2): 53-55. 

8. Stewart KA, Stahlhut LM, Burns MT. 
Discovering the Food System: An Experien- 
tial Learning Program for Young and Inquir- 
ing Minds. 7 Nutr Educ Behav. 2004; 36 (3): 
165-166. 

9. Krishna S, Francisco BD, Balas EA, Konig 
P, Graff GR, Madsen RW. Internet-enabled in- 
teractive multimedia asthma education pro- 
gram: A randomized trial. Pediatrics. 2003; 1 1 1 
(3): 503-510. 

10. Elliott E. Designing, Piloting, and Evalu- 
ating the Interdisciplinary Internet Module - 
Healthy Hearts for Intermediate Grade Children 
[Doctoral Dissertation]. Blacksburg: Curricu- 
lum and Instruction, Virginia Polytechnic In- 
stitute and State University; 1997. 

11. Napolitano MA, Eotheringham M, 
Tate D, et al. Evaluation of an Internet-based 
physical activity intervention: a preliminary 
investigation. Ann Behav Med. 2003; 25 (2): 
92-99. 

12. Sallis JF, Alcaraz TL, McKenzie T, Hovell 
M. Predictors of change in children’s physical 
activity over 20months. Am J Prev Med. 1999; 
16 (3): 222-229. 

13. Silverman S, Subramaniam PR. Student 
attitude toward physical education and physi- 
cal activity: A review of measurement issues and 
outcomes. Journal of Teaching in Physical Edu- 


cation. 1999; 19 (1): 97-125. 

14. Faucette N, Sallis JF, McKenzie T, 
Alcaraz J, Kolody B, Nugent P. Comparison of 
fourth grade students’ out-of-school physical 
activity levels and choices by gender: Project 
SPARK. Journal of Health Education. 1995; 26 
(2): S82-S90. 

15. Sallis JF, McKenzie T, Alcaraz TL, Kolody 
B, Eaucette N, Hovell ME The effects of a 2- 
year physical education program (SPARK) on 
physical activity and fitness in elementary 
school students. Am J Public Health. 1997; 87 
(8): 1328-1334. 

16. Gagne RM, Briggs LJ, Wager WW. Prin- 
ciples of Instructional Design. Fourth ed. Fort 
Worth, TX: Harcourt Brace College; 1992. 

17. Sallis JF, Condon SA, Goggin KJ, Roby 
JJ, Kolody B, Alcaraz JE. The development of 
self-administered physical activity surveys for 
4th grade students. Res Q Exerc Sport. 1993; 64 
(1): 25-31. 

18. SaUis JF, Saelens BE. Assessment of physi- 
cal activity by self-report; Status, limitations, 
and future directions. Res Q Exerc Sport 2000; 
71 (S-2): 1-14. 

19. DiLorenzo TM, Stucky-Ropp RC, 
VanderWal JS, Gotham HJ. Determinants of 
exercise among children: A longitudinal analy- 
sis. Prev Med. 1998; 27 (3): 470-477. 

20. Davis SM, Clay T, Smyth M, et al. Path- 
ways curriculum and family interventions to 
promote healthful eating and physical activity 
in American Indian schoolchildren. Prev Med. 
2003; 37 (6 part 2): S24-34. 

21. Davy BM, Harrell K, Stewart J, King DS. 
Body weight status, dietary habits, and physical 
activity levels of middle school-aged children 
in rural Mississippi. South Med J. 2004; 97 (6): 
571-577. 

22. Sallis JF, Prochaska JJ, Taylor WC. A re- 
view of correlates of physical activity of chil- 
dren and adolescents. Med Sci Sports Exerc. 2000; 
32 (5): 963-975. 

23. Sallis JF, Prochaska JJ, Taylor WC, Hill 
JO, Geraci JC. Correlates of physical activity 
in a national sample of girls and boys in grades 
4 through 12. Health Psychol. 1999; 18 (4): 
410-415. 

24. Mummery WK, Spence JC, Hudec JC. 
Understanding Physical Activity Intention in 
Canadian School Children and Youth: An 


92 American Journal of Health Education — March/April 2005, Volume 36, No. 2 




Stephen Palmer, George Graham and Eloise Elliott 


Application of the Theory of Planned Behav- 
ior. Res Q Exerc Sport. 2000; 71 (2); 116-124. 

25. Mckenzie TL, Alcaraz JE, Sallis JF. Assess- 
ing children’s liking for activity units in an el- 
ementary school physical education curriculum. 
Journal of Teaching in Physical Education. 1994; 
13 (3): 206-215. 

26. Trost SG, Pate RR, Saunders R, Ward DS, 
Dowda M, Felton G. A prospective study of the 
determinants of physical activity in rural fifth- 
grade children. Prev Med. 1997; 26 (2): 257-263. 

27. Trost SG, Pate RR, Ward DS, Saunders R, 
Riner W. Correlates of objectively measured 
physical activity in preadolescent youth. Am J 
PrevMed. 1999; 17 (2): 120-126. 

28. Gordon-Larsen P, McMurray RG, Popkin 
BM. Determinants of adolescent physical activ- 
ity and inactivity patterns. Pediatrics. 2000; 105 
( 6 ): 1 - 8 . 



29. McKenzie TL, Nader PR, Strikmiller PK, 
et al. School physical education: Effect of the 
child and adolescent trial for cardiovascular 
health. PrevMed. 1996; 25 (3): 423-431. 

30. Gortmaker SL, Peterson K, Wiecha J, et 
al. Reducing obesity via a school-based inter- 
disciplinary intervention among youth: Planet 
Health. Arch Pediatr Adolesc Med. 1999; 153 (4): 
409-418. 

31. Stevens J, Story M, Ring K, et al. The 
impact of the Pathways intervention on psycho- 
social variables related to diet and physical ac- 
tivity in American Indian schoolchildren. Prev 
Med. 2003; 37 Suppl 1: S70-79. 

32. National Center for Educational Stats 
(NCES). Teachers’ Readiness to Use Computers 
and the Internet. [WWW]. Available at: http:// 
nces.ed.gOv//programs/coe/2001/section4/ 
indicator39.asp, 2003. 


33. Kleiner A, Lewis L. Internet Access in U.S. 
Public Schools and Classrooms: 1994-2002. Wash- 
ington, DC: U.S. Department of Education, 
National Center for Education Statistics; 2003. 

34. Matthews CE. Use of self-report instru- 
ments to assess physical activity. In: Welk GJ, 
ed. Physical Activity Assessments for Health-Re- 
lated Research. Champaign, IL: Human Kinet- 
ics; 2002: 107-124. 

35. NTIA. Falling Through the Net: Defining 
the Digital Divide. Washington, D.C.: U.S. De- 
partment of Commerce; 1999. 

36. Monk DH, Brent BO. Financing teacher 
education and professional development. In: 
Sikula J, ed. Handbook of Research on Teacher 
Education. 2nd ed. New York, NY: Simon & 
Schuster Macmillan; 1996. 


American Journal of Health Education — March/April 2005, Volume 36, No. 2 93 




